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*5Sk± fc, < k % »*t*jp k mttiB k ft«ft k * ftT * * Sit 

»*tto»*ttk*«tt©*sii*a[**k^bft9, 

Y W Mg Al Zr, Hf, Ti, Ce, Si, Cr. N i h * t>T a 

Y, W, Mg, Al, Zr*iO f Hf*fc44A»*6*tfW«<^* o^wic 
*t\ Ce Si Cr N i isJilfT a*6ft*B»*featf*L*^*< kfc-oo 

5 ] 

Si, Cr*ilfTa*&*mffl«*6i«S^^"*«^ 4 *** 34 
k * #m k 1" S fflf*g 3 & v> L 6 fclBftoMflMCWMIfctto 

ill! *l * it * ^ ***>***^ ^ °f?S2£^55 

5*S*6»»*M«ftJfc J: 9 *fcv*£ k *<Hfck1-*»*a 1 ftv, t 7 
[ffi*Sl 0] 

ff ^tl^L2 Omo 1 %«ttJf + ^*S*»'*^k*#«ki-aiw*«l<fcV^9 

wSSttrU*'. R u *£**k1-* £ k *W«k-*-*»** IHH »^f*L* 
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i&hi2 (D^-rtifr i m'tm<ommm^mnmi^o 
im*& 1 4 ] 

[»^9( 15] 



m^P&fe 9.004 — ^007/1 9 
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cans* k . ^SS*"?**;* 0 

iiMaftlft^tt^ *i«t«w^^ 

v4 U IftCr ««ffflO C o C r ftMttffiR*^ 5*^**1* f * £f 

[0 0 0 5] a ^ ±B 
mVtXMl] #<2r¥0 7 -3 1 1 9 2 9^r<2r3t 
MMWt*lt2] 112 0 0 2- 1 5 4 1 7-f-<2r# 

ffiiE# 2004-3097462 



#M 2 0 0 3 -3 3 3 4 8 0 *-*J l 2/ 

tit. M!»Oi20B»tt, a»B«W^*3fe***tt*«*«; ^ ?SSiS2 

[0 0 0 8] 

(if *«tt«±ic™4 < t iwm&TM*&**m*tim*mm**.x 

Y W Ms. Ai; Zr, Hf, Ti, Ce, Si. Cr, N i * a 
2 ttk&±<0l*fM&*'£tr C fc "taut* 1 SB*wSiSi8^aB««S#o 

Y, W Mg, Al. Zri3J:0 f Hf*e»4:*A#*»fea»ar*L*^4<l:*-oO«<b 
*t\ Ce, Si, Cr, N i *3 ilTT a*&**B»*e>»**L*^* < * 0< *> 

y# * im* tL*«fb«* e> «s - fc t -r^. hu^ 3 

(5) ffiKBS^fcatfftSBMfcW*^ 

S i. Cr^J:y f Ta^P>S«tt^m^^^S^^^Sii:«:#mi:i-«^3 4v> 

(6) friB^ H H H^#«^^i-^mWo^ 

(7) m^&fo^*^^%^m<n>)*>^ «,^ U v^.^, - 

(8) ttfitt^P*^*^o«Bfcft56*^*«*o«K^ ? T ?ff22 
Wo. 14V»L3 Omo 1 - * fcWfcfcl"*** 1 ^ 

do) tna«4Ma[JMi*»jfti-*aMk»^ . ol _ 

l^UOmol %«tt» + K«**it* i t ^#mk1-^>fr« 1 *v> L 9 k 

(11) «r®«tt»^#*^*ttS«[ : f-3&*, CoPt^t±*»kt4«.ttw«4: 

-rifri i &v>l i o KfB<R^SE»miB»s*'fro 

(12) HBWttTM^ Rnti*»kt*£kt«|it*liai*6 11« 

>: *tfrfflLb-f &Btr*l 1 i 2 w-ftifr i ^kiatt^>SjtM^,iBS^#o 

(14) Ml^U3 ©v>-r*L* l . ^Stta^ 
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(15) HEEftffiA, Ktt, JWaMB*^ KTN*>*tt* 1 4 k»*<0*Atf*S 
(M««KflUi) t*tilM«i5«*^'^ Hui3^ BH ^# 

**L*»*+*»*ttJMi**t>. «WCtt, ****** kLT, 2*«£Lt©Kft» 

g»fliWIJ:^«±i:^L, 

*Wfc**t*tt*tt#**»*-r*« RiiUitWffl^ 

tt* + fcttt) & 4 *U tt*Efflte ©&****«**#«■ * * OteT * * & -To 
BiyftftftttJMItMfiCk^iJk**. 

aft® (8M:»iai§Ji) ©tt*ft#ffl*2««a±<D»<t*r«# 

•fc^iittt t\ atteoanfeK^isaB-fk-cs ££***»***«« 
4 s i«8*ttB»ti# £# * £ k £ & k v» $ * m-r * i k ***^ * * ° 
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[00141 ^_ 

it i o t±> gb i c*-r * ? k> *** ff i i!r\. 

*«ttT*»2 4:#trTilMlfcUT»±, $J;ii£Ru, RuC r 
, Hf, CoCrPtWCoCrPtB*«it«-Wii, 

»iL<lil^U3 0nmt*i. lnm*|t^^ *«ttTJW 2 ©ftittjl 

<. io-citti mum^mm) 3 ^x^imw 
m2<om^ 2 bKi> i-momTF^K^TM® (->-f®) *«flH-*- 

->-K»fcfO±. WilHi, TiCr, Hf, Pt, Pd, NiFe, NiFeMo 
NiFeCr, NiAK N i T aisitfN i N b fc**"^ *° 

llti3 0»Itt?mt*Mfc LT, C o P t^ ; CoCr^ ; C C 
r P t C o C r P t B***. X^C o C r P t T a - k# 

-e#* 0 £*Lfc*>fr&tt, «fSB3ifl]tt* t S.v>, v** 

J«Jf3 0»JI«SEJMi«r|l*-r*««kU-C, Y. W, Mg. Al, Zr Hf. Ti 
~ e c i r r Mi ^J:^Ta^'b^(fn^2a«^±<7)m<bt; : l:^tf-i:^f^ 

i^; * '# ; mmm» s u g • > ; ■ * * * « ; * ® * s « 

*fcfc»*L<tt, attJfSOttflittJMB**^*****. Y, W. Mg, Al, Z 

rfii-iwif M»fts-A#^t)*Jw^i< h^-o<ommt^ Ti, ce, m 

(AG 0 ) <*«K mft«m<fc^RJ£^0£^1-<fc*K 
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. *ft«5ERl&#5B- o ft v>£ k *&* * ^* « > " ^ S 
i, CriilFTaliMCiotltttWCAot^ f©MtttaU.< 

£*Lfc<&Bft»^KJ£tt. SttI3«ffiWC> «rfttt*«*«*T*« 

§ -So mi£B 3 *C*^*ttJl«^*»*i-*»fl*O**** , 0 . 1 mo 1 %* « X 
MBM) 3^B B H Mtt^®T^^^>Ml6]^^o *«jmh*»***»* 

^4® 2 (M«AE«) 3±*'*±> *fc<k*l*©*«»4*«»t*£fc*^ft* 
o 4 tL-CI±, flliLtfC, ^7^>K7^^*-r/ (DLC) , S l Nx , b 

iO,, CNx, iSi^CHx a*W&*LSo 
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[0 0 2 9] 

t4fcftO«A^f K> ^x.f«i A> > K*&<oiB««#*, *¥#fflfc»l^ 

5 K&vzv&MB&mt vxa, ma&s&snttfft < . ®.m%.<&m*&&% c 

oZrNb. CoTaZr. FeCoB. FeCoN, FeTaC, FeTaN. FeN 
i „ JSlTFF e A 1 S i 4:if**fflv>e>*LSo 

[0 0 3 1] _ 

[0 0 3 2] 

s:i#fii 0 ^m^)i5f±^iE^«b^-r<. t fc.*'^ ?#t<^ ^ x# 

^>f T^#416^t LTIi. CoCrPt. CoCrPtB, CoCrPtTa, 
CoCrPtC, CoCrPtCuB, CoCrRuB, CoCrPtWC, CoCrP 
tWB, CoCrPtTaNd, CoSm> CoPt, CoPtO. CoCrPtO, C 
0 pt-Si02> o C r P t O-S i O2 tfW&ftfco 



T r\ r\ o O 1 
I \J \J U <J A 



[0 0 3 4] 

4 «r5fe^^mt/c-9-X^>->3 V^tUl^jS^y K6 4 6 2 KMl 
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[0 0 3 5] 



1X1 0" 5 P aOl^^^/^-^' : »W* tSU ^®S*2 5 

*$M»U DC 5 0 0WH-^H: 
t s, **ri->#lBtt»fc fC, Crit)l*4 0nmII5U. W:|52 5nm 

r P t!M14Ji±&~. 2 0 0 nmOC o Z r N b £3£J&Lfco 

IX 1 0" 5 P z<DM^m<DM^^^^~^ z ^ x ^ 

ivW. DC 5 0 OWttiU 1 0 nmfc** J: 9 t«UN i T alML 
fc. «tt*-K»±fc, *«MtTiWttT, Ru^-^ Hfflv^ DC5 

0 OWT-mmU. H?2 0 nmKfc* i^«URu*t»*Lfc. Ru/ J- t 
r (Co-l6at%Pt-10at%Cr) -3mo 1%Y 2 Oa -5mo 1%S i 
O2 03V*v'? Y?-7v hfcJBiftU RuTttlP> C o P t C r-Y 2 0 3 -S 

1 O2 gESBgWEfflyf* 1 2 nmliL/co 

, CoCrPt5ltttll6, CoZrNbWM15, ^iTa^-KJIl 9 . Ru 
TifeJf 12. CoPtCr-Y 2 0 3 -Si0 2 M«8£«B»* 1 3 . C 

[0 0 3 8] 

t -f. *fe*LfcSlt«AClB«»#4 O^SEm^ffi^® 1 3 KttLTjKradMW?* 
(TEM) «ft*ffv^ Slt«*B«»13+o«tt*i^«i€^J*P^« *® 
2m. 44V»U6 nmO«ft»*t*oft«WiCotttt?t 1 nmWO»SW« 

?rSl^ittI^v>^^^-^iX«If (TEM-ED A 

mtE# 2004-3097462 
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^O^^ItJ^lDjilC 1 1 8 5A/m (1 5 0 0 0 0 e) ©«#*flHniU 7*ffr 

if 1 6 3 2 > KS 1 7 0 lMPfcffl^T, fB»?l.__#teW»1ffl*ttofco 

Olfefttt4 2 0 0 rpm-C, tf-tJ^W12 2. 2 mmfc-^fiMo^o 

*Ott*,°llE#OSNRm (W£«-§-tH:&S : »Eft*«l 1 9 kFCI«, N 
m : 7l6kFCI TO rms-lfiCroot mean square))* 5 23. 8 

10 0 4 1] 

Jt*«©M**««**fc LT, (Co-16at%Pt-l0at%Cr)-8m 
o 1 %S i 0 2 «53 , /#yy h^-^y > *fflv>, HftAtBMfc LTC oPtCr- 
S i0 2 Itl2 nm©g$«LfcMli, ±BfiOSfe&fc0I 1 Oit«ftB«»#4 0 

tftv^ i^Sit^lBffl^ + ^^^^fi^*^^^ 0 7£v>L10 
i?., SNRm^l 8. 5dBt*ofc 0 
[0 0 4 3] 

<Hife$I2> ^ _____ 

«^0 2Wli«a^iB^ei:LT > C o - 1 6 a t % P t - 1 0 a t % C r t > TaB« 

1 K^t i ^ 4*^ 4S«©*ft»©«l*t*>**5' 4* C o P tCr-4mo 1 %A- 
4mo 1%B3^ Y9-Vv h ("^ Att, Y 2 0 3 , WOs , MgO, A 1 

2 0 3 , Zr0 2 , HfOi*6W**im<k*-*JU:^ Ti0 L'?* 
02 S i 0 2 , C r 2 03 , N i O, Ta 2 Os frhWRZ *Lfc*frfc < t fc 
trfflkb^o CoPtCr-3mo 1%Y 2 Oa - 5mo 1 %S i O2 ©->^y-; H 
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All 
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22. 0 
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21. 3 


/C O 


Si0 2 


23. 7 


AI2O3 


Si0 2 


22. 2 


Y2O0 


Cro03 


23. 5 


Al 2 0 3 


Cr 2 0 3 


22. 1 


YoO-3 


NiO 1 


22. 6 


Al 2 0 3 


NiO 


21. 9 


^ o 


^- w 1 


23. 6 


AI2O3 


Ta 2 05 


22. 8 


¥YW o 


TiOo 


22. 1 


Zr0 2 


Ti0 2 


21. 8 




Ce02 


22. 5 


Zr0 2 


Ce0 2 


22. O 


WO q 


Si0 2 


23. 3 


Zr0 2 


Si0 2 


22. 5 


WOo 

O 


Cro03 


23. 5 


Zr0 2 


Cr 2 0 3 


22. 2 


WOq 
o 


NiO 


22. 8 


Zr0 2 


NiO 


21. 1 


wo 3 

o 


TaoOR 


23. 2 


Zr0 2 


Ta 2 0 5 


22. 1 




TiOo 


1 21. 4 


Hf0 2 


Ti0 2 


21. 8 


McrO 


CeOp 


I 21. 9 


Hf0 2 


Ce0 2 


21. 3 


MgO 


Si0 2 


22. 6 


Hf0 2 


Si0 2 


22. 6 


MgO 


Cr 2 0 3 


22. 7 


Hf0 2 


Cr 2 03 


22. 7 


MgO 




I 21 ft 
I £.1.0 


Hf0 2 


NiO 


21. 6 


MgO 


Ta20s 


1 22. 3 


Hf0 2 


Ta20 5 


22. 2 


£bi£0iJi 

SiO £ 




j 18. 5 


SiQ 2 




18. >5 



*10tt*»6. AWtLXY, W, Mg, Al, Z r * ilFH f J: 9 < 
fct-o^BrtbWi:. BStUTi, Ce, Si, Cr, N i *5 J: EFT a J: »> »f *Lfc 
^<U-oo»W)l!v^iii:iO, Jfc«« 1 o^wlfi 0 ^ Av^tt* 

[0 0 4 7] 

<#dfe#J3> 

Hi&fll 3 (Dill^gf tit, TE^ 2 X n ta^k* ^^CoP 

t C r-x mo 1 %A-y m o 1 %B 3 Y 9-?v b (--^ AU, Y2 
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0 3 WO 3 if-hM^fltz^< t t-tM±, B(4, S i O2 , Cr 2 0 3 , T a 2 
0 5 kl$?^^*<i^-tM±) fcfflitU CoPtCr-3mol%Y 2 0 3 

-5mo i%s i 02 <D^y*°vv \<o^^\^ zi\h<om.* sm^Jtom 

H6 4v»LHl 1^ C o P t C r - x mo 1 %A- y m o 1 %B ( A — Y 2 Oa 
, WOs , B = S i O2 , CT2 O3 , Ta 2 Os )_M«*K*WfcH1-*tt#*3§* 
ktfK coW*fi S N R m t <D M# £ Si" ^ 9 7 M * ?f1~o 

H64v»LH8K*v»T, tt*10K 111, 1 2 1 ii, t#TOWA=WO 
3 *oB=S i O2 , C r 2 Os . T a 2 0 5 Mitx = y=z/2 (0£ 

z^40mol%) ©t|c0^77@*^iLTv^ o 

B6&v*ua8fc:i3vvt\ ftll 0 2, 1 1 2. 1 2 211, tfc!MB^J»Sta s W 
Os O^T-fc&i^, -t^>b^M^fi:x = z, y=0 (0^z^40mol%) ©BO 

§5,1:, B64v>LB8K*v^ ffiii&l0 3, 1 1 3, 1 2 3 14^ fif ffi^tSl* 5 
S i O2 , C r 2 Os **v>tt, Ta 2 Os (DfrX~$>Z>t%. -*-fc:b*>»M: x = 0 , y 
= z (0^z^40mol%) ©i:l©^97BIS:#>*l5UV>*. 

JO 0 5 0] n o 0 

dftfc*.tb&-r&i:3-^£<MK> H6ftv»LH8K3fctia*l 0 2, 112, 122 
^10 3, 113, 1 2 3 © i ? i: 1 W»*iV^ J: ^ @ 6 Li 8 C 

^tinioi, 111, i2i<D£7K2mm<DmwB*m^tz-)5-hK snrbW 
mm^m9%^Lmi 1 £*v»-c, 11201, 211, 221(4, 

7&?A = Y 2 Os ^oB=S i0 2 , C r 2 Os , T a 2 Os x = y = 

z/2 (0=£z^40mo 1%) Ofc £ <0^7 -7|I!&#*^ LTV^&o 

m9&v>L01 1 t'^^T, AI2 0 2, 2 1 2 , 2 2 2 (4, fWMB^&ttKtf* 
Y 2 0 3 W^Shl, t4fo^ftMx = z, y = 0 (0^z^40mol%) 
i«^77@*$LTV^ 0 

£<bK, H9&V>LIS1 1 C*v»r, ffl^2 0 3, 2 1 3, 2 2 3tt, Sfffi»I 
jtSiOi, C r 2 Os &&v>l4. Ta 2 Os W^Shl, tmMlx = 0, 
y=z (0^zs£40mol%) ©i:i©^57@H*$UV^ 0 
[0 0 5 2] _ 

- jap- *• >^^^> 4 o IZ. El 9 &V>LH 1 1 K7Fi~ffl$l2 0 2 , 2 1 2, 2 2 

2^lM2 oT,' 2 1 3, 2 2 3^i3fcl««<&Bfe<t»*fliv*&J: > EI9£v*LISl 
HC7F-r»2 0 1 , 2 1 1 , 2 2 1 0i9C2WW^i^W, SNRmfl* 
S$TC * £ - t» o o 

* *-._&-6 *V^L@1H^> 0. l^L3 0mo 

1 %T'4 t5^#fe^^1-^ h&ftfrotio ttz, «S#ffiMtJ«^^fi* ? l fcV*L2 
Omol * v>r , $ ?> .t&v»#tefc^"*- £ o /Co 

[0 0 5 3] 

<Hife#0 4 > 

$mW4<omfc&*totf&*tLX^ g 2 «t ^ f. ^ * C o P t C 

r-x mo l %A-y mo l »BaV^» h*-*** h (A = Y 2 Os , WOs , B 
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= Si0 2 , Cr 2 0 3) Ta 2 Os ) *JB*U CoPtCr-3mol%Y 2 0 3 - 
5mo 1%S i O2 h*-**? h Oft*> £*Lfc©;»*fcflMfc»3»J* 

&E#«M* fc ITO<^Jf fit fi£ * ft* £ o 
[0 0 5 4] 

3:1% *»«4©#6*tfcSlta«B«ai#K»L"C, TEM-EDXtfflv^ »»r 
attttflttt^JSIOKY, W, Si> Cr, TaSJlfO 2 LfcttattJMB*« 

* am * & t fc ** t? § o 

[0 0 5 5] 

3 fete, «*«4©»e»tLfc««|B»»#t:*tL-C, Xfcftm^iWtefltefctTV^ *ft 

-e-Oft*. Y, W, Si, C r , Tati> £KY 2 Os, WOa , S i 0 2 , Cr 2 0 
3 Ta 2 0 5 ©miMtt^-i^^^^o B» (Si, Cr, is 

ilfTa) fcW^Si:. AS£ (Y, W*0 Ktt^-C, BKtti&Ofcf-^ata-SftEtf 1 

#ffl^m«m««> BMM&O'fMfcMMfcJ: $#m3*L**KJfcJ: D»^LTv»*ifc*«*> 
[0 0 5 6] 
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23. 3 
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5 
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7 


Ta 2 05 


3 
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3 


Si0 2 


7 


, 23. 3 
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Cr 2 0 3 
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22. 8 
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f 21. 3 
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Ta 2 0 5 
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1 23. 3 
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Ta 2 05 
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1 21.9 
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10 


16. 9 


WO3 


10 
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mmm 5 omwrnxsmm t it, * 3 izm-r x i & * * c 

oPtCr-a mo l%A-b mo l%B-c mo l%C-d mo l%D-e mo 
l%E3>*v^^-^'^ (A = Y 2 0 3) W03, MgO, A 1 2 03 , Z r 0 2 
Hf0 2> B = Si0 2 , C = C r 2 0 3 , D = Ta 2 Os, E = Ce0 2 . a 
= b = c = 2mo 1%, d = 0, 2 mo 1%, e = 0, 2 m o 1 %) *JB*U CoP t 
Cr-3mol%Y 2 03-5mol%SiO 2 h*— KB-ftfo $ fc. 

[0 0 5 9] 

< ib^^ll 2 > 

JfcK, Jfc8wfca&fc:. Jbtm 2 OSiM^KM^ It, (C o - 1 6 a t %P t - 
10at%Cr)-xmol%SiO 2 (x = 6, 8, 1 0 m o 1 %) 

hSrffiv^ M^fBfi/ifcLTCo P t C r - S i O 2 M * 1 2 nmOJSS^fc 
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